Preterm labor, defined as childbirth occurring at less than 37 completed weeks of gestation, is a major determinant of neonatal mortality and morbidity and has long-term adverse consequences for health (1, 2). Despite major preventive efforts, the incidence of preterm labor has remained constant at about 5%-10% of live births in most countries (3, 4) .
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Preterm labor, defined as childbirth occurring at less than 37 completed weeks of gestation, is a major determinant of neonatal mortality and morbidity and has long-term adverse consequences for health (1, 2) . Despite major preventive efforts, the incidence of preterm labor has remained constant at about 5%-10% of live births in most countries (3, 4) .
In 75% of preterm labor cases, no obvious causes have been established, but some risk factors have been identified (4, 5) . Nonobstetric risk factors include poor socioeconomic status (6) ; maternal malnutrition and illiteracy (7) ; maternal age of < 20 or > 35 years (8, 9) ; cigarette smoking (10, 11) ; and trauma (12) . Obstetric risk factors include cervical incompetence; multiple gestations; short birth intervals; abortion; premature rupture of membrane; and previous preterm labor (1, 5, 13) . Other medical conditions (diabetes mellitus, urinary and genital tract infections) have also been associated with preterm labor (5, 9, 10) .
Official data from the Brazilian Ministry of Health showed a prevalence of preterm birth in Brazil of 6.5% in 2009 (14) . A systematic review conducted in Brazil in 2008 found a prevalence of preterm labor ranging from 3.4% to 15.0% in the South and Southeast regions between 1978 and 2004, and from 3.8% to 10.2% in the Northeast region between 1984 and 1998 . No data were found from the North or Central-West regions (15) .
Adolescent girls who give birth each year have a much higher risk of delivery complications compared to older women (8, 9) . Moreover, babies born to adolescents face higher risk of complications compared to babies born to older women (5, 8) . This study sought to determine the prevalence of and risk factors for preterm labor among young pregnant women in Brazil. The results will be used in the elaboration of public health policies to identify indicators for monitoring preterm labor prevention strategies.
MATERIALS AND METHODS
This cross-sectional study was conducted among parturient women aged 15-24 years who were attending Brazilian public maternity units in 2009. Parturient women attending selected maternity units in Brazil's five geographic macro-regions (North, Northeast, Central-West, South, and Southeast) from March to November 2009 were invited to take part in the study.
Data collection
Questionnaires were administered by interviewers during parturient admission to the maternity clinic (or soon after delivery, if participants were in too much pain to respond during labor). The questionnaires collected sociodemographic data (age, race, level of formal education, marital status, and family income); clinical data (gestational age and number of pregnancies, childbirths, miscarriages/abortions, and prenatal examinations performed); sexual behavior (age at first sexual intercourse, prior history of sexually transmitted infections [STIs] , number of sex partners in past year and lifetime, and bisexual practices); and STI/HIV risk behavior (drug use, sex in exchange for money/ goods, sex partners' history of blood transfusions, and history of imprisonment). Participants were also asked if they had any gynecological problems during pregnancy (pelvic pain, bleeding, vaginal discharge, urinary infections). Gestation age was determined by age of last monthly period and confirmed by first-trimester obstetric ultrasound. Family income was measured in number of Brazilian minimum wages (BMWs) (one BMW in 2009 was approximately US$ 250). To comply with Brazilian Ministry of Health protocol, "adequate prenatal care" was defined as "at least six prenatal health care visits."
Sampling
In the first stage of sampling, 24 public health system maternity units were randomly chosen. Selection of maternity units was stratified by Brazilian geographic macro-region with proportional allocation to number of childbirths in the year before the study (2008) . In the second stage, 100 women were selected from each participating unit at the time of their admission for childbirth.
Statistical analysis
The study outcome was preterm labor (< 37 weeks of gestation). A preliminary analysis was performed, using exploratory techniques on the data, to check the distribution patterns and trends of the principal variables. Chi-square and Fisher's tests were used to test qualitative associations, and Student's t-tests and variance analysis were used for testing differences between mean values. Logistic regression analysis was conducted to estimate associations of relevant covariates with preterm labor. Univariate and multivariate odds ratios (ORs) (adjusting for potential confounders) and 95% confidence intervals (CIs) were reported. Variables that were significant at P < 0.15 in bivariate analysis, and known confounders (e.g., age and education), were considered in the multivariate analysis using a stepwise multiple logistic regression model. Data were analyzed using SPSS version 17.0 for Windows (Chicago, IL, USA).
Ethical aspects
This project was submitted to and approved by the human research ethics committee of the Health Sciences Center of the Federal University of Espírito Santo (approval no. 112/07) as well as the committee of each maternity unit participating in the study. All of the selected mothers-tobe were invited to take part voluntarily in the study, and those who accepted signed a written term of consent.
RESULTS
A total of 2 071 (86.3%) of the 2 400 parturient women invited to participate were included in the study (13.7% declined to participate). No specific information was gathered about nonrespondents. Mean age was 20.2 years (SD: 2.7) and mean years of formal education was 8 (SD: 2.4). Preterm labor occurred in 450 women (21.7%). The highest proportion of premature labor (36.1%) was found in the North region and the lowest (6.9%) was found in the South region (Table 1) . Table 2 describes demographic characteristics of the study participants. Domestic violence against women (4.7% versus 1.9%, P = 0.002) and inadequate prenatal care (63.8% versus 33.5%, P = 0.013) were more frequent among premature labor cases versus at-term labor cases in bivariate analysis (Table 3) .
A total of 1 974 women (95.3%) attended prenatal care. Of those women, 1 241 (about 63%) had followed the protocol of the Ministry of Health for prenatal care (having six or more prenatal care visits). Onset of sexual activity ranged from 9 to 24 years of age, with a mean of (15) . No data specific to preterm delivery among young women (15-24 years old) were found. Skewing of the official estimate could have resulted from inaccurate estimation of gestational age and/or poor record management caused by information system quality control issues. On the other hand, the higher prevalence rate reported by the Ministry of Health may be accurate, as prenatal care is inadequate, delayed, and sometimes nonexistent in some remote areas of Brazil (16) .
The results of the current study show a positive association between preterm labor and low monthly income, domestic violence, and inadequate prenatal care. These risk factors, which are all associated with low socioeconomic status, were described in previous studies carried out in Brazil and other countries (6, 9, 12, 17, 18) . Given the link between preterm labor and socioeconomic status, systematic evaluation of socioeconomic risk factors is recommended in developing prevention strategies. Low monthly income in Brazil represents lower access to health care and goods. The effects of domestic violence, along with sexual and racial violence, on the physical and mental health of women have been re- ported elsewhere (19) (20) (21) . Although domestic violence was not the focus of the current study, it is important to document its prevalence and investigate its association with other health problems in young women.
No association was found in the current study between preterm delivery and other risk factors described in previous studies, such as cigarette smoking, urinary and genital infection, and previous abortion (5, 7, 10, 11) . The rate of smoking found in this study was lower than that reported in previous Brazilian studies (22, 23) . This may be due to the fact that the current sample comprised younger adults. Previous Brazilian studies have shown a smoking prevalence for that population of only about 6% (24, 25) , similar to the findings of the current study.
The current results also indicated an association between preterm labor and living in the North region of Brazil. This may be due to regional disparities in socioeconomic conditions and access to health care. Difficulties regarding access to health care are mainly centered in the Amazonas area (16, 26) . Although access to most maternal and child health interventions increased sharply to almost universal coverage in the last few decades, and regional and socioeconomic inequalities in access to such interventions were notably reduced, substantial challenges remain, including over-medicalization of childbirth, maternal deaths caused by illegal abortions, and a high frequency of preterm deliveries (26) .
Limitations
This study had several limitations. First, cross-sectional studies are not ideal for determining risk factors. Nevertheless, the data obtained by this study on preterm labor prevalence and risk factors in young women at the most fertile age are extremely important for demonstrating the susceptibility of this population to the complications that arise during the pregnancy-childbirth cycle. Second, the low prevalence of some of the risk factors in the study sample was not taken into account when calculating the sample size, so the number of women studied was not adequate for determining the statistical association between some independent variables and preterm labor. Third, there was a strong potential for bias in the questionnaire responses due to the general tendency for survey participants to give socially acceptable responses. Finally, because the study was limited to public hospitals, no inferences about preterm deliveries at private hospitals can be derived from the results.
Conclusions
The results of this study show a high prevalence of preterm labor in young women in Brazil. Complications in pregnancy are more frequent among younger women, so evaluation of risk factors specific to that population is crucial when planning prevention and assistance strategies. In addition, more resources must be directed toward accelerating understanding of preterm labor's multifactorial etiologies and identifying upstream and cost-effective ways to reduce the prevalence of this pregnancy outcome (27) . Preterm labor is an important concern for public health because of the birth complications that arise from immature organ systems that are not yet prepared to support life in the extrauterine environment. The response of the infant's organ systems to the demands of that environment and the life support that is subsequently provided have an important impact on the infant's shortand long-term health and neurodevelopmental outcomes (28) . Increasing availability of and access to early and adequate prenatal care could help prevent pregnancy complications and provide peace of mind to women worried about the outcome of their pregnancy. Establishing a surveillance system to monitor preterm delivery, particularly among young women, is also recommended. 
